Synthesis and in vitro skin permeation of naproxen conjugates with alpha-alkylamino acids.
Novel amide conjugates of the NSAID naproxen (NAP, 1) with short-chain alpha-alkylamino acids (C4 to C6 alkyl chain) were synthesized through a carbodiimide (EDAC)-assisted coupling reaction and evaluated as dermal prodrugs of NAP. The 2-alpha-aminobutyl derivative (2) showed lipophilicity similar to that of NAP, while the higher homologues (3) and (4) were more lipophilic than the parent drug, as assessed by CLogP and HPLC methods. The chemical and enzymatic hydrolysis of these compounds was evaluated in aqueous buffer solution (pH 7.4) and 80% human plasma. All compounds showed a good chemical stability (t1/2 = 88-133 h) but underwent a rapid enzymatic hydrolysis to NAP (t1/2 around 3 h). The bioconversion of prodrugs into NAP was confirmed by an in vivo test, since i.p. administration of compounds 2-4 to mice gave a similar analgesic response than the parent drug. In vitro skin permeation experiments were performed using adult human SCE samples mounted in Franz-type diffusion cells. The butyl derivative 2 that showed an increased aqueous solubility compared to NAP gave a 5-fold improvement of skin permeation compared to NAP. In conclusion, the conjugate 2 could be regarded as a good candidate to improve NAP topical delivery and will be further studied as a prodrug for topical administration of this drug.